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Introduction 34 Surfing is one of the most popular outdoor aquatic activities in Australia with an estimated 2.7 35 million recreational surfers (1). As a result the expected risk of skin cancer in surfers due to 36 long periods of exposure to ultraviolet radiation (UVR) (2), wearing less clothing and reflection 37 from water is of great concern. According to the Cancer Council, nearly one third of all 38 Australians had a skin cancer, making it the most common type of cancer in Australians (3). 39 Non-melanoma skin cancers (NMSC) were the most prevalent with over 750,000 treated each 40 year. Australia has also been recognized as having the highest incidence of melanoma skin 41 cancer (MSC) in the world (4-6), and it is the most common cancer in Australians aged 15 to 42 29 years (7), although this has recently been challenged (8) . Melanoma is also the third most 43 common form of skin cancer, the mechanism of which is attributed to sunlight exposure, 44 particularly UVR within the 250 to 400 nm wavelength (9, 10) . It is estimated in 2015 there 45 will be an estimated 938,000 treatments related to skin cancer in Australia, reportedly costing 46 the medical benefits scheme $703 million for diagnosis, treatment and pathology (11) . A recent 47 report on the epidemiological incidence of keratinocyte skin cancer revealed basal cell 48 carcinoma (BCC) was the most common type of skin cancer in the Australian population 49 followed by squamous cell carcinoma (SCC) (12), the report emphasized UVR exposure is of 50 critical importance in Australian as a mechanism for the development of skin cancer. Despite 51 the popularity of surfing there is very limited research (13) available on the prevalence of skin 52 cancers in surfers. Dozier and Wagner (12) reported the results of a free skin cancer screening 53 conducted by dermatologists in Texas (USA) surfers (n=49). The majority (73.4%) of the 54 surfers screened were identified as having atypical moles (36.7%), actinic keratosis (40.8%) 55 and BCCs (16.3%). Significance (p<0.47) was only identified with regard to BCCs in the 56 surfers as opposed to a self-selected general population (16.3% versus 3.2%, respectively).
57
There were no lesions identified that were suggestive of SCCs or melanomas. The purpose 58 of this study was to investigate the lifetime prevalence of non-melanoma and melanoma skin 59 cancers in recreational and competitive surfers in Australia. year for the previous year). Additionally, we inquired if the participants surfed during peak 83 UVR which is recognized as 10am to 3pm, inclusive (15, 16) . We also queried the 84 participants surf status (recreational or competitive) and if the latter whether it was for their 85 local club, international or the World Championship Tour. Section 2 pertained to surfing 86 injuries (14) (acute and chronic) and included questions pertaining to the lifetime prevalence 87 of non-melanoma and melanoma skin cancers. Participants were instructed to report only 88 NMSCs and MSCs by type and location that have only been diagnosed and/or treated by 89 either a general practitioner (GP) or dermatologist. This question specified that diagnosis 90 needed to be confirmed by tissue biopsy, however participants were not required to upload 91 either medical reports of diagnosed skin cancers or associated pathology reports. As most of 92 the participants would be unaware of their Fitzpatrick skin phototype (17) we simplified skin 93 types to the following; fair, medium, olive, brown and black (18). Regarding location, NSW participants reported the highest incidence of skin cancers (38.3%) 141 followed closely by Queensland (37.8%). Other states included Victoria (8.5%), followed 142 closely by Western Australia (8.0%), then South Australia (4.8%) and Tasmania (0.5%).
143
With regard to the total cohort, BCC's were the most frequently (6.8%) reported NMSC 144 followed by MSCs (1.4%) and NMSC SCC's (0.6%). Of note is the number of participants 145 who reported multiple types of skin cancers; BCC and SCC (1.7%), BCC and SCC and 146 melanoma (0.3%) and BCC and melanoma (0.2%). Competitive suffers reported more BCC's 147 (+19.6%) however, surprisingly there were more MSC reported by recreational surfers (Table   148 2). There were no significant differences between the type of skin cancer and surfing status 149 (recreational versus competitive). The NMSC BCC was primarily reported in NSW (n=51) 150 followed closely by Queensland (n=47), this was similar to SCCs (NSW, n=17; Queensland, 151 n=12). Melanoma skin cancers were most prevalent in Queensland (n=11), followed closely 152 by NSW (n=9). There was a negative correlation between age and time spent surfing with older surfers surfing 169 less hours per week (p<0.0001) and less weeks per year (p<0.005). As would be expected, 170 however important to confirm, older surfers had also surfed for more years than their younger 171 counterparts (r=0.73, p<0.0001). Those surfers who surfed more hours per week, tended to 172 also surf more weeks of the year (p<0.0001).
173
Surfers reporting a skin cancer had higher body mass index (BMI) (p<0.0001), older in age 174 (p<0.0001), and mass (p<0.0001), though years surfing was identified as the most significant 175 factor (p<0.0001).
176
There was a significant difference between genders as males reported a higher number of skin 177 cancers versus females (0.36 vs. 0.12, p<0.0001). This was however, unsurprising as males 178 also had surfed for more years than females (p<0.0001) and this was shown to also be related 179 to the number of skin cancers reported. 195 This study represents the largest survey that has investigated NMSCs and MSC in both 196 recreational and competitive surfers. Our findings are in agreement with the only previously 197 published study (13) which reported a similar (16.3%) cohort prevalence of skin cancer.
Discussion

198
Although that study did not report SCC per se, the authors did report a high prevalence (40.8%) 199 of actinic keratosis which has been shown to give rise to SCCs in 44 to 82% of cases (19) . The 200 prevalence of BCC in our study is less than previously reported (13) (16.3%) despite our study 201 investigating lifetime prevalence versus incidence.
203
The risk of skin cancer development has also been investigated in other outdoor recreational 204 and sporting groups and shown to be an independent risk factor for BCC (2). Lichte and 205 colleagues (20) investigated the incidence of skin cancer in mountain guides and reported a 206 similar incidence of BCCs (7.1%) and a slightly higher incidence of SCCs (1.4%). The cohort 207 (n=283) of adult males only identified 1 MSC. Skin cancer has also been investigated in 208 outdoor farm workers (21), the proportionate MSC incidence (0.18) was found to be higher 209 than urinary bladder cancer (0.59) however, lower than kidney cancer (1.60), liver cancer 210 (4.24) , prostate cancer (1.13) and uterine cancer (2.08).
212
Our data analysis demonstrated that the total number of years surfing was a more significant 213 factor with regard to skin cancer than current surfing activity (hours per week). However, this 214 may be mitigated by the fact that surfers who were older surfed less than their younger 215 counterparts. A consideration is that if older surfers have always surfed less than younger 216 counterparts (an assumption that may not be valid), the extent of skin cancers reported in future 217 may be far higher once the currently younger cohort of surfers have spent an equivalent number 218 of years exposed to UVR whilst surfing. With regard to the tendency (p>0.05) for less skin cancers on the top of head, face, ears and 221 neck in females, this was possibly attributed to the protective factor of longer hair however, 222 this was not evaluated in the survey and is only speculative. Hispanics (4-5%) Asians (2-4%) and Afro-Americans (1-2%).
230
This study also found a lifetime prevalence for melanoma to be 1.4% within a surfing 231 population whereas a 27 year prevalence of melanoma in Australia was found to be 0.6% in 232 2007 (25), comparatively the rate in the USA (26) was reported to be considerably higher (3.8%) 233 and is expected to rise significantly in the near future (27). This comparison needs to be viewed 234 cautiously as timeframes differ; however as this is the only comparable Australian dataset it 235 highlights the potential threat of melanoma in patients who surf.
237
Non-melanoma skin cancers are the most common cancer in Australia and the highest in the 238 world (11). These cancers also place a high financial burden on the Australian health care With regard to limitations to this study, selection bias may have existed as individuals without 245 internet access would not have had the opportunity to have participated, we attempted to 246 minimize information bias by requiring melanoma and non-melanoma data to only be entered 247 when diagnosed and/or treated by the participants GP or specialist. We believe there was no 248 confounding bias as we did not investigate casual relationships. A further limitation to this 249 study was the exclusion of investigating sun protection strategies which have been shown to 250 be effective in reducing the risk of skin cancer in other outdoor athletes (28). preventative measures as GP screening examinations has previously been shown to be effective 262 in reducing premature death from skin cancers (5). Furthermore, GP's should also advise 263 patients to utilize multiple sun protection strategies specific to surfing (avoid peak UVR, 264 rashvest, hat and sunscreen (9, 33, 34)). Previous investigators (35) have shown that sun safety 265 education programs are effective in changing sun protective behaviours, particularly for non-266 melanoma and melanoma skin cancers.
267
Additionally, lighter skinned surfers with an extensive surfing history appear to a key subgroup 268 at greatest risk for skin cancer. The key high incidence areas of exposure need recognition and 269 strategies to reduce the incidence of skin cancers in these areas would be worthy of 270 consideration (i.e. the face, back and arms). 
